Bioaugmentation of the phyllosphere for the removal of toluene from indoor air.
The removal of airborne toluene by means of the phyllosphere of Azalea indica augmented with a toluene-degrading enrichment culture of Pseudomonas putida TVA8 was studied. The 95% disappearance time [DT95%; the time in which an initial toluene concentration of 90 ppmv (339 mg.m(3)) was removed in a batch experiment] was 75 h for Azalea plants. Under the same experimental conditions, DT95% of inoculated Azalea plants decreased remarkably to about 27 h. Subsequent additions of toluene further increased the removal efficiency of the bioaugmented system (DT95% decreased by a factor of four). A decrease in DT95% was also recorded after repeated incubations of non-inoculated plants, but the toluene-removal rate was remarkably low, compared with the inoculated plants. Hence, inoculation of the leaf surface appeared essential for obtaining rapid removal rates. It was not possible to obtain comparable and sustained removal of airborne toluene by inoculating artificial plant surfaces. This is, to our knowledge, the first report on bioaugmentation of the leaf surface of plants to remove gaseous pollutants from air. The results presented are promising and could be of great practical importance in the field of indoor air pollution control.